; Configuration/
[tems Specification Qty. Remarks .

Mechanical Bucket 5
Machine |

Training - Three (3) Months

Ultra sonic flow
meter 2 Portable type

The quantity of spare parts for each equipment shall cover two (2) to five (5) years respectively.

5.3.2 Basic Engineering Drawings

(Refer to the drawings on the next pages.)
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6. Project Implementation Plan






6.2

Project Implementation Plan
Project Implementing Organization

The governmental agency of Bangladesh that is to take charge of this
project is the Ministry of Local Government, Rural Development and

Cooperatives, Dhaka WASA, subordinate agency of the ministry, is in
charge of the project execution. Refer to the organizational chart.

Dhaka WASA is a public agency which takes responsibility for the
pervasion of water supply and sewerage services and their management
in the city of Dhaka. The head office is situated in the city with
total personnel numbering 2,610. The administration is composed of
chairman, and his subordinate chief engincer, a commercial manager,
secretary, managers of some other departments, and the director of
the training institute which is under the direct supervision of the
chairman.

The chief engineer, manager of the engineering department is directly
in charge of the project. Operation and maintenance of the
facilities in this project will be comaissioned to the respective
zone offices after completion.

Assignation of Responsibilities

The tasks to be undertaken in this project which are to be
responsibilities of Japan are the designing work relating to the
improvement and expansion of the existing sewerage, c¢ivil work,
piping work, mechanical and electrical work, the supply of sewer
cleaning facilities and supervision of the work. On the other hand,
Bangladesh shall take responsibility for the preparation of
construction site and relevant infrastructure, in addition to the
operation and maintenance of the facilities when completed.

The following shows the scope of the work for which the respective
countries shall take responsibility.
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(1) Japan's Scope of Work

1) Sewer System (including civil,
mechanical and electrical facilities)

a) Pumps which are required as replacements for those

installed in the 1ifting pump stations and the main pump
station

b} Control panel of each pump

c) Some automatic operation device interlocked with level
gauge

d) Influent screening facility of the 1ifting pump stations

e) Improvement of those sewers requiring urgent repair

2} Sewage Treatment System (including civil,
mechanical and electrical facilities)

) Sewage 1ifting pump
) Primary sedimentation tank
¢) Facultative lagoon
) Modification of existing lagoon
) Disinfection facility
f) Treated water outfall sewer

3) Auxiliary Facility and Others

a) Electric power distribution facility

b) Road construction in the treatment plant

c) Lifting pump station and control room of the treatment
plant

d) Face finishing of the pump room of the Tifting pump
station and main pump station

e) Sewer cleaning facility

f) Instruction and training for the operation and
maintenance of the constructed facilities
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(2)

Bangladesh's Scope of Work

1)

2)

Construction Site

a)
b)

c)

Acquisition of Tand for the construction of facilities
Acquisition of Tand for the construction of maintenance
road

Removal of unnecessary facilities remaining in the
construction site, and ground leveling

Preparation of Relevant Infrastructure

a)

Supply of electric power and water,
connection of telephone
communications line

Electric Power

ETectric power, which is required to operate the pumps
and other facilities of sewerage service systems, shall
be supplied and connected to the power distribution
boards which will be provided by Japan.

Water

Water supply equipment used in the administration office
of the sewage treatment plant shall be extended to the
boundary of the plant. Requirements for the equipment
are as follows.

i)} Application : For drinking and other
miscellaneous purposes
i1) Piping Diameter: 25 mm
ii1) Qutlet : At the boundary of the treatment
plant, valve shall be attached
to the piping end. Water meter
may be provided, as required.
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6.3

6.3.1

Telephone

One telephone communications line covering the whole
area of the city shall be provided in the administration
office of the sewage treatment plant, together with one
telephone handset unit and protective device,

b) Preparation of area for temporary project office (for
WASA and the consultant)

c) ﬁreparation of material storage area
3} General preparation and cleaning of sewers
4) Recovery of missing manhale Tids
5) Operation and maintenance of completed facilities
Execution Plan

Work Execution Plan

In making a work execution plan of this project, it is required to
take into thorough consideration the situation of the local
construction industry. It is particularly important to give careful
consideration to meteorological conditions, the procurement of
construction materials and labor conditions. Table 6-1 shows a
sample work schedule on the assumption that the work will start some
time in the Tatter half of the rainy season.
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6.3.2

Implementation Schedule

The entire process of this project is divided into two phases;
Detailed Design and Implementation Work.

For the Detailed Design phase, after the exchange of notes by the
governments of Japan and Bangladesh, a consultant with Japanese
nationaTlity will enter into an agheement on the Detailed Design with
the Government of Bangladesh before setting about the designing work.

When the engineering drawings and the work specifications required
for Implementation Work, and the documentation required for bidding
and the work execution contract are all prepared, documents on the

Detailed Design will be submitted to the Government of Bangladesh for
approval.

For the Implementation Work, after the exchange of notes on the
project implementation by both countries, the aforesaid consultant
will enter into an agreement on supervision of the work. Upon the
approval of both governments, the consultant will invite prospective
contractors bid. The appointed contractor shall enter into a
contract on the Implementation Work with the Government of Bangladesh
and apply for verification of the contract to the Government of Japan
before undertaking the work.

The Government of Bangladesh shall complete acquisition of the
construction site, site leveling and all the other preparation work

required in advance of the commencement of work, and take procedures
for exemption from customs duties, sales taxes, as well as

corporation taxes for the Japanese corporation so that the work may
be started smoothly.
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It will take about 5 months to make the Detailed Design while about
27 months are required for the Implementation Work. Accordingly,
because of the difficulty of implementing the project as an ordinary
grant aid project, it is necessary to carry it out as a national bond

project.

With those matters mentioned above taken into consideration, the
impTementation schedule of the entire project will be as shown in

Figure 6-2.
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7. Operation and Maintenance Plan






7.1

Operation and Maintenance Plan
General

The fundamental rules in the maintenance of sewerage are to
effectively utilize sewer, pump station, treatment plant and other
facilities in compliance with their purposes, to coordinate operation
of these facilities to the level of their maximum performance in
order to promptly dispose of the sewage, to treat the sewage properly
and economically, and to maintain the quality of outfall water at a
desirable level at all times. In exercising those rules, the
personnel in charge of maintenance should have profound knowledge
about the principle, the structure and the function of sewage
treatment systems, and become familiar with proper operation and
quality control so as to effectively operate the facilities in a
coordinated manner.
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7.2 Operation Plan
7.2.1 Lifting Pump Station
(1) Operation of Sewage Pump

In the operation of a sewage pump, it is a basic principle to
discharge the influent sewage without delay in order to:

1) Avoid overflow from sewer manholes Jocated in low lying
areas; and

2) Prevent the sedimentation and precipitation of earth, sand,
organic substances and other materials in sewers.

While, in principle, the pump is manually operated by the local
control panel, it is necessary to constantly check the local
visual level gauge for a proper water level, and adjust the level
to that appropriate to the features of the pump station for
continuous operation at the lowest possibie level,

Even at night, in order to avoid a rise in the level, one or two
pump units shall be put under automatic operation by level switch.

When trouble takes place in the pump, a movable submersible pump
shall be set at the influent gate or in the screen pit to
maintain the 1ifting capacity as much as possible,

(2} Maintenance of Screen and Grit Chamber
Screened grit and debris shall be removed as early as possible to
minimize the difference in the level before and after the screen

and to prevent the influent Tevel from going up too high.

For the grit chambers of Narinda Pump Station, the sedimented sand
shall be removed by vacuum car or manually, as required, for
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cleaning. Although 2 grit chambers will be provided and both of

“them will be in service under normal conditions, during sand

cleaning efther one shall continue operating while the other is
shut down. In order to prevent the putrefication of organic
sediments and the outflow of sand to the pump well due to
excessive congestion, the sand shall be checked regularly and the
cleaning work shall be conducted periodicaliy.

As the removed sand, grit, debris and other screened matters may
generate odor, it is desirable to remove them from the station
immediately for proper treatment.

7.2.2 Pagla Sewage Treatment Plant

{1}

(2)

(3)

Lift Pump

As in the case of the 1ifting pump station, the pump shall be
operated manually on the site by checking the visual level

gauge. In this instance, to prevent any damage to the existing
sewers from Narinda Pump Station and Swaminbag Lifting Pump
Station, the pump shall be operated at the lowest possible Tevel
to avoid excessive pressure on the sewer, Even at night when the
influent decreases markedly, continuous operation of the pump is
recommended.

Grit Chamber and Screen

The operation shall be exercised in the same manner as in the
Tifting pump station.

Primary Sedimentation Tank
The sludge scraper shall be operated continuously. The raw
sludge vacuum pump of the primary sedimentation tank shall be

available for both manual mode with switch button and automatic
mode with timer.
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(4)

(5)

(6)

(7)

A bypass pipeline shall be provided from the primary
sedimentation tank to the river to allow the outfall of primary
treated water to deal with any excessively large volume of
influent coming in particularly on rainy days. Vacuumed sludge

will be charged into sTudge Tagoon for digestion treatment and

sun-drying before it is taken out of the plant for disposal.

Facultative Lagoon

The depth and the flow rate shall be properly adjusted to meet

the treatment condition. In order to prevent the generation of
odor and the growth of vermin, the bank surrounding the Tagoon

shall be kept free from terrestrial plants and hydrophyte.

The lagoon shall be emptied periodically (once every 2 to 3
years) for sun-drying and taking out the sludge. As excessive
accumulation of sludge will generate odor and deteriorate the
quality of treated water, the depth of sludge shall be measured
requiarly for timely removal,

Disinfection Facility

‘The treated water will be sterilized by chlorine gas. The injection

rate shall be adjusted manually depending on the quality treated.

Measurement of Treatment Volume

The influent flow rate shall be measured by the measuring bank of
the distribution chamber provided between the primary
sedimentation tank and the lagoon.

Water Examination

Simple examination of treated water can possibly be carried out
even by the Tay personnel of the plant while those analyses

requiring professional knowledge will be entrusted to external
laboratories.
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7.3 Personnel Distribution

Operation and maintenance of existing facilities are managed by the
MODS Circle of Dhaka WASA,

(1)

(2)

Pump Station

The current number of operators distributed to pump stétion is as
follows.

Each Tifting pump station: 2 to 3 operators
Narinda pump station : 47 operators

Increasing the number of the operator may not be necessary even
after the completion of this construction and rehabilitation
project.

Pagla Sewage Treatment Plant

Including the clerks in charge of financial and other general
affairs, 43 personnel are at present assigned to the treatment
plant. While a training session will be provided for the
operators both in the construction phase and in the commissioning
phase, it is desirable, if possible, for the present operators to
recejve such training so that the current work force can bhe
maintained.

This project requires at least the following number of operators.
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| Chief Engineer | (1)

[ Staff Engineer | (2)

[Maintenance staff | [Operators | (6 in total)
- Lift Pump (2)

- Primary Sedimentation
Tank (2)

- Qutfall Pump (2)
While the above number of personnel is a minimum requirement, the

administrator is expected to form a proper working force to meet
particular conditions.
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7.4

7.4.1

Running Cost
Operation and Maintenance Cost

The running cost calculated in this study is Timited to those
relating to utilities such as electricity and chemicals, Labor cost,
repair cost and other general expenses shall be separately taken into
account.

1} Lifting Pump Station

On the basis of the influent flow rate specified in Section
4.2.2.3).(4) 'Determination of Pump Capacity of Lifting Pump
Station', electric charges were estimated as in the following.

(Unit: 1,000 TK/annum)

Pump Station Electric Charges
Asadgate 80
Te jgaon 500
Bashaboo 570
Swaminbag 600
Hazaribag 400
New Market 230
Mogbazar 140
P&T 190
Nawabgan j 140
Az impur 80
Medical College 50
Faridabad 110
Narinda 2,280
Total 5,370,000 TK/year

Note: Unit charge is in accordance with
the PDB's tariff (August, 1987);
2.1 TK/kwh.
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2) Pagla Sewage Treatment Plant

Calculation was made for the facilities planned in this project.

Qdmax : 120,000 m3/day (rainy season}
Qdmean: - 96,000 m3/day {dry season)

ETectric Charges

New equipment including T1ift: 1,500,000 TK/annum

pump, etc.
Existing outfall pump : 780,000 TK/annum
Chlorine Disinfectant : 340,000 TK/annum
Total 2,620,000 TK/annum

Total electric charges of the 1ifting pump stations and the
treatment plant will reach 6,300,000 TK/annum. As shown in the
preceding section 2.3.2 'Administrative System', Dhaka WASA's
electric charges of the year 1986 were 10,027,000 TK in their
annual expenditure. This amount includes the electric charges
of offices and administration facilities.

7.4.2 Comparison of Electric Power Consumption

Electric power consumptions at present and after the implementation
of this project are calculated.

Case 1: ETectric power consumption at present
Based on the operation data of each pump station between

1986 and 1987 shown in Fig. 4-18, annual electric power
consumption is calculated.
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LCase 2:

Case 3:

Estimated electric power consumption
after improvement executed by this project

It is expected that the electric power consumption at
Hazaribag, New Market, Faridabad and Narinda pump stations
as well as at Tejgaon and Swaminbag pump stations will
increase immediately after exécution of this project., The
figure for Pagla Sewage Treatment Plant is the estimated
annual electric power consumption based on the assumption
that the operation is carried out corresponding to the
influent sewage.

Calculation of annual electric power censumption is made on
the assumption that the improvement of the existing sewers
is conducted by Bangladesh side and that Pagla Sewage
Treatment Plant is operated to treat the amount of sewage
set forth in this plan (Rainy season: 120,000 m3/day).

Calculation of the annual electric power consumption for the above 3
cases is shown in the table bejow.
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Table 7-1: Comparison of Electric Power Consumption

(Unit: 103 KWH/Year)
Case Case 1 Case ? Case 3

Dr About About About
Treated water Y 55,000 65,000 96,000

3

m¥/da Abouyt About About
(m/day) Wet 80000 99-060 | 120660
Lift Station and Pumping Station 1,220*1 1,670 2,560
(Ratio) ' (100) (137) (210)
Lift Pump - 440 530
STP - 120 140

Pagla STP

Outfall Pump 340*2 3002 370
Sub Total 340 860 1,090
{(Ratio) {100) (253) (321)
Total 1,560 2,530 3,650
(Ratio) {100) (162) (234)

*1:  The power ratio is larger compared to the water ratio

in Case 2.

This is because the output of the motor at

Hazaribag Tifting pump station is Targer than those at
other Tifting pump stations.

*2  The power consumption in Case 2 is smaller than that

in Case 1 since the period allowing outfall by natural
downflow is longer due to strengthening of the outfall
pipe by this project.
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8. Project Evaluation






8.1

8.2

Praject Evaluation
Effect of the Project

The sewerage of Dhaka City has been expanded along with the
population increase since its first construction fn 1823. However,
superannuation of old facilities has become very noticeable these
days. This project aims at the rehabilitation of those superannuated
facilities and the expansion of the treatment plant.

Sewerage is one of the indispensabie basic infrastructures in
contemporary urban Tife and it plays an important role to a great
extent in maintaining a comfortable 1iving environment for the
residents. The effective utilization of existing faciiities and the
recovery of proper functioning of the sewerage system, when achieved
by this project, will contribute greatly to improvement of the 1iving
environment of the citizens of Dhaka City.

Yalidity of the Project

Design capacity of the sewage treatment plant is 40 IMGD (183,000
m3/day) according to the request from Bangladesh., However, the
resuits of investigations reveal that the current sewage flow rate to
the plant may reach 116,000 ma/day while the maximum actual lifting
guantity is in the range of approximately 90,000 m3/day.

It is assumed that discharge from sewers into creeks and drainage
facilities possibly due to pump trouble or the clogging of sewers may
be responsible for such a difference. The majority of the escaping
sewage will be recovered by the sewerage system after this
rehabilitation project. On the other hand, the trunk sewer covering
approximately 5 km to Pagla Sewage Treatment Plant has a carrying
capacity of only 120,000 m3/day. Accordingly, the expansion work
shall be executed as part of a long~term plan because of its large
scale. Therefore, the expected capacity of the treatment plant is
designed to meet the current 120,000 m3/day sewer capacity, which

is reasonable in this urgent project aiming at rapid improvement.
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The master plan for the plant shall be made on the basis of the
capacity of 183,000 m3/day proposed in the request for aid.

While the medium grade treatment (BOD5 to be 60 mg/1 or below) was
selected in consideration of the possible influence of the outfall
water on the river, it can be concluded from the current pervasion of
Sewerage in Dhaka City that the plant plan is well balanced as a
whole.

The treatment system was selected by placing priority on the running
and maintenance costs, technical convenience for operation and
maintenance, construction of a new treatment facility having the
capacity of 120,000 m3/day in the currently available WASA plant
space, and availability of options for the treatment system at the
time of capacity expansion to 180,000 m3/day in the future.

Judging from the current WASA financial condition, the project plan
is well balanced as a whole,
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9, Conclusion and Recommendation






Conclusion and Recommendation

It is understood that the Government of Bangladesh is preparing a new
master plan for future drastic improvement to solve the current
problems in the sewerage services of Dhaka City. Regarding the
current operating conditions of the sewerage facilities, some
facilities are out of order and others have been left damaged. If
such situation continues, their superannuation will accelerate
rapidly. On the other hand, the expansion of sewers has resulted in
greatly exceeding the capacity of the treatment plant where the
quality of treated water is not satisfactory. This is the reason why
urgent improvement is also required for the plant.

Under such circumstances, improvement and repair of the sewerage
facilities of Dhaka City are urged on the basis of priority in order
to recovery their proper functions. From this viewpoint, it is
significant to implement this project aiming at urgent improvement as
socon as possible with the assistance of grant aid from the Government
of Japan.

The following are the recommendations presented to both governments
for the effective and smooth impiementation of this project.

1) Improvement of sewerage facilities in this project is Timited to
the sections with priority and drastic overall improvement is not
planned. It is desirable to execute such drastic improvement on
the basis of a new master plan at an early stage,

2} Even though a separate sewage system is generally applied to the
sewerage of Dhaka City, many sewers have been connected to
drainage. DPHE is currently preparing the final report of the
feasibility study on drainage in another JICA project. As the
sewerage improvement project and the drainage improvement project
are closely related to each other, it is desirable to prepare the
middle-~term and long-term plans with proper coordination hetween
them.
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3)

4)

The puraps of each Tifting pump station are operated by manual
mode with visual checking of the sewage Tevel. However, as the
operation is not conducted under proper control and instruction,

some stations are shut down for a long time at night. It is

necessary to study how to execute proper operation and
maintenance of the sewerage system.

It was observed at many piaces that insufficient cleaning of
sewers allow overflow of sewage. Hence, supply of cleaning
facilities is included in this project. However, in order to
achieve effective results, it is desirable to dispatch experts
for on-the-job training during the period of this project.
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Persons Concerned,
Itinerary of the Study Team
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1.1

1

1.1

Field Study on Basic Design

Composition of the Study Team

Shinji OHMORI

Osamu KOSEGAWA

Kenji HORI

Keizo UEHARA

Satoshi KACHI

Hiroki FUJIWARA

Yoshihiro AKIYAMA

Team Leader

Japan Sewage Works Agency,
Research and Technology Department Division

Project Coordinator

Japan International Cooperation Agency (JICA)
Grant Aid Department,
Basic Design Division

Sewage Planner
Nippon Joge Sujdo Sekkei Co., Ltd.

Sewage Treatment Facilities
Nippon Joge Suido Sekkei Co., Ltd.

Sewer System
Nippen Joge Suido Sekkei Co., Ltd.

Mechanical Facilities
Nippon Joge Suido Sekkei Co., Ltd.

Electrical Facilities
Nippon Joge Suido Sekkei Co., Ltd.



101.2

Itinerary of the Study Team

Date

Activities

3 September

(Thurs. ) Departure from Tokyo
5 4 September Arrival at Dhaka via Bangkok
{Fri.) Courtesy visit to JICA office
3 ?S§§?§ember Research on the environmental conditions
4 6 September Courtesy visit to ERD, PC, MOLGDC, WASA and
(Sun.) Embassy of Japan
5 7 September
{Mon.)
Field study and discussion with WASA
g | 11 September
(Fri.)
10 12 September Signing the minutes of meeting
(Sat.) Ohmori and Kosegawa Teft Dhaka for Japan
11 | 13 September
(Sun.) Field study including surveying and boring,
%8 30 September and discussion with WASA
{Wed.)
.Hori and Uehara left Dhaka for Japan.
29 1 October
{Thurs.) Akiyama : From 10 September to 24 September
Fujiwara: From 3 September to 28 September)
achi ¢ From 3 September to 30 September
30 %Fggf?ber Arrival at Tokyo via Bangkok




1.1.3 Bangladesh People Concerned

(1)

(2)

(4)

Dhaka Water Supply and Sewerage Authority

Brig. Chowdhury Khalequzzaman: Chairman

S.A.N.M. Washed : Chief Engineer

Nurul Huda Miah : Commercial Manager
S.A.M,. Nasir Uddin . Secretary

Abdul Mugeet : Superintending Engineer
M.R. Hyder : Superintending Engineer
Mahbubur Rahman ¢ Superintending Engineer
Sana Ullah :  Superintending Engineer
Md. Sanaullah ¢ Superintending Engineer
0.G. Mowla : Executive Engineer
A.K.M. Jafaruilah

Q. Zahidul Arif 1 Mech, Engineer

M.A. Jalil + Asstt. Chief

External Resources Division, Ministry of Finance
Md. Nasim : Deputy Secretary
Planning Commission

Nurul Hoque : Division Chief

Ministry of Local Government,
Rural Development and Cooperatives

M.A. Hakim : Joint Secretary
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Minutes of Discussion
Minutes of Discussion
Minutes of Discussion
Minutes of Discussion
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(2)
(3)
(4)



Minutes of Discussion (1)

MINUTES OF DISCUSSION
. oN .
the Sewerage Construction end Rehebilitation Project
N ,
THE PEOPLE'S REPUBLIC OF. BANGLADESE
In resporse to the request of ihe ‘Government of the
eople's Repudlic of Bangladesh, the Covernment of Jepen
decided io -conduct =a ‘preliminery study on the Sewerege
COnstructioﬁ énd Rehabllitatlon ?roaect (herelnafter referred
to as "the Project“), and entrusied the study to the Japan
Internctional CDQperation Agency (JICA)e JICA sent to the
People's Republic of Bangledesh the study team headed by
Mr. Yesuo NISHIGUCHI, Deputy Director, Sewerage Plenning
Division, Sewerage and Purificztion Lepartment, Minisiry of
Construction (hereinafter referred to as "the Team") £rom
June 1 to 13, 1987,

The team had a series of discussion on the Project
with the officials concerned of the Government of the
People's Republic of Bangladesh headed by Mr, S.A.N.M, VWehed,

Chief Engineer, DWASA end conducted a field survey in the
relevent areas to the project,

43 a reault of the study, both parties agreed to
recommend o their respective Governments thet the mejor
points of undérstending reached between them, attached

herewith, should be examined towarda .the realization of
the projecte.

Dheke, June f/ ,1987

Lrens Nl od =5

Mr. Yesuo KISHIGUCHI }zi.BPIG CHOWDHURY m:;dqu%garﬁn)
e N

Team Leeder | CHATRMAN

Preliminery Study Tean DHAEA WATER SUDPLY AND SEVER4LGE

Japen International AUE&DR;TY'

Cooperation Agency,



ATTACHLIZHT

1¢ The objective of the Froject ism 10 rehmbilitate sewsge
lift stetions end Narinda Sewerege Pumping stations,
and to improve the existing tresiment facilities et Pegla

10 upgrade the discherged weter gquelity:

2. The site of the Project is locsied in‘the‘city of
Dheka, capiial of the People's Republic of Bangladeshe

(Site map is atached =s Annex TI)

3. The Project Components requested by the Bengledesh
gide ere a3 follows: |
&) Rehsbiliteiion of the existing 1if% stetions and
related facilities including rehabilitetion

of sewer;

b) Rehabilitation of Narinda central Pumping sistions
(old and new).

c) Rehebilitation of Pagla ouifall system.

d) Improvement of the exisiing sewege treatment

plant &t Pagle.

4, Veter Supply and Sewersge Authority (DWASA) is

regoongible for the edministration of the project,

5. The Bengledesh side hea understood Japanese Grent

Lid System explained by the Teamn,

—"



6o

Te

L.

Japanese Goverrmant will send s Basie Design Study
Team &t an eerlier dete in order to collect further
information and deta end to make the Besic Design in
congsultetion with Dheka WAiSA, when this project is
regardea egs practicedble through the report of the

Y

reliminery Study. ‘ '

The Bangladesh gide shell provide all necessexry
essistence, information end deta relating to the
project when the Besic Design Study Teem visits the

‘People's Republic of Bengladesh,.

—



[ Minutes of .Discussion (2)]

a

MINUTES OF DISCUZSION

ON

THE SEWERAGE'COKSTRUCTION AND REHABILIT:TION PROJECT POR DHALL WASA

T3

AJ--J

IN
FEOPLE'S

REPUBLIC O BLIGLATESH

In regponse to the request made by the Government of the

Peoplet's Repullic of Bangladesh for ths

Rehabilitaotion Froject (hereinafter ref

the Governnenrs

07 Japan has sent, thro

Sewerape Construction ané

rred to as'the Project!?)

P

ucsl the Japan International

Cooperation izency (hereinefter referred to &g '"JICA' ) which ic an

pfficial
Government of
the survey for

The Yoz

discussions and exchanged views with tuc nuthorities concerred of

g 1
Goend )

Jepean,

implementing the tecini

28 daya from feptember

carried out & field

the fteam headec¢ by ILir.

survey,

el cooperetion of the
Shinji Omori
30, 1987,

N
e

eld @ series of

o cornduct

the Govermmcnt of the People's Hepullic o7 Fa ngledesh,

Both partics hove gareed 1o recommond to their resrective
Govermmsnig 217 the suthorities concirvnld to examineg the gitrenment
nerewitlh tow:rds the realiration o tihs rroject, d

*f
Drnaka, September 10, 1987.
4

R h

145777 //_—Qt”"‘“‘
L%/g/f e : -~
Shin¥l Omori Brig.Chowdhury thalequrzaman
Team Lecdcor . (Zetd )
Dasic Issi, TiLdy Teenm Crelrmer
Japar Int: ’ IR (i
Cooperatd




1e

2

5e

ATTACHMENT

The Jepanese side explained the inception report of the
Besic Design Study ond the Boxgledesh side understood it
with certain observations a&s conveyed to the Japencse

1

fecm. The Scope 0F the work %o be covered is shown in
Anmen-I,

Both porties confirméd the objective of the project with
regord to the Sewerepe Constriciion and Rehavilitaetion, the
Project slte, the executing body end the project comporents
og mentioned in the erticles @yb,c end € of the invieg of
Discuseiong of the Prelicincry Study Team signed oxn the 11th
June, 1987,

The team will convey to the Government of Japen tie

&
"S
Lo

]._r
(:)

ol %he Government of ihe Teople's Mepublic of Banglades
bt the former tekes neceserry messures to CDOperate by

[

ing the project witals the scope of Jepanese cconomic

a LYOVEnD

tre trent plant, the Team is to compare and contrest the
foiloviing eslternati :

(1) Trimory €.%, end exnension of the Fonds.

(2 Crickling Filter (Imcludirs F,o.0

(3} Lerated Lggoor,

({37 Cihers.

- Foar oy = e et At [P—— ~ ~ ~ L 4
AN RN SRR M A LT i RS CONIT LU0 1R _“‘E‘;Z“ CRELELLILE 0 L e
AR - " - e f H = t
[Coakty Iaie Y. O JEDLSIL LE LFveEr Ot the Fro STt .
-~
=



ANNEX I

¥ \ .

The "scope 0f the work fo be covered is as follows:

1) The study will be implemented es an urgent improvement plen
of the cxisting seweramge syesterr of Dheke city, in which
existiny reference data on the long term plen will ke put in

order to more accurately define the purposea of this project.

2) The sfudy and evaluation of the copocity of the existing
sewer pipelines and sewege trectiment facilities will be
perioriei. However, the rehobilitction ené expansion of the
trank gewer and branch sewer ore excluded from ths subject

of thisg plen except trunk sewsre relsted to Hezaribooh L.S.

ent Toriznds P,8, and few othsr plocee where urgently
necescary for recovering the furction of the existing

tranl sewer.

o~

it stetions end pumpirns stoiions feecilities will ne

=

3) Ths
sarveyed Zor the opersilor end functioning conditions of the
existing Tfrecilities, end rehobtilitetion of the pumps, pumping

stationg cnd improvement ol th: mccesgcory equipment will be

4) Ths sevwoens trectment foeoility will be examined both im terns

ty 10 be tresied. The plenned ounriity

ol ecwiTe 1o be trented wlll vo lztermives taeking inic cor -
glisrntity th: resunlt ool o tnloooivdr ool otnst of oevoluction
0f oz oediztlng sewnpd gueniiiy orl tThe MoXinup converinse
caperity of gewer piping from Uoritio ernd Shendibvap ugie
Fazlcoe é



L’ ) .

5} The discherze pip;ng of treatéd water from the Pagla
 treatment facility fb-Bg%E%?Ganga Aiver will be examined
whether or not the piping H:; 8 cabacity gsufficient for
discharging the quantity of treated weter as well as
regigtance arainst pregsure of the hishest flood water

level of the river at the Pagle trectment facilities. If

no, improvenent’of the piping will be verformed,

6) The effect of use and the appropriste capecity of the
equipmsnt will be investigated on the cleaning equipment
of sewer pijing including sludpe carrping facilities.

The profezzional training will be provided,

7) From smdns {he sbove mentioned improvement plans, as
stated in items 1,243,4,5 & €, the fecsible plans to be
addressslé 0 the basic design will he selected teking
into consicerctionthe regulis of the gtudy and eveluation

of urgexnciens and total project cost i:ncluding operation

and magintencrice cost,. QF
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| | ARNEX-IT
Lwollow ing errengements will be requ“rﬁr to be taken by- ‘the
Government of Bangladesh. . . e

1 To provide necessary dats as per &S p0551ble for gmooth
completion of the atudy, ’ ‘-& #{

2o To provide facilities for distribution of electricity,
water supply, dreinege, telephone lines and other inci~
dentcl facilities to the project site,

3. To cuasure prompt unloading, tax cxempiion as applicahle,
gugiome clearance at ports of digemberketion in Bsrnzlodesh
of the products purchased under the granta

4. To exempt Japaneae nstionsls freom custom duties, interna
texes ond other fiscal levice wiich may be impoged in
Bapgladesh with respect to the zupply of the products end
gervices under the verified controcts. In this regerd the
existizg Govie's (The Government of Rarglaedesh) rule will
be followed.

5. To oceoord Jopanese nationals, who:e services may be roesuired
in cormcetion with the supply of i{he products and the
gervizer ander the vearified conirects, with such focilities
whicii moy be necessary for thelr ertry into Bangledegh ond
stay therein for the performerce of their worke

Ge To maintain and use properly enc effectively the fmeilities

constructed ané eguipment purchased under trhe grant,

Ta To underiake incidentcl civil works suck ceg gerdening,
Tencing, gates, gurrd ‘ouse end extorior 1ighting1£_

O
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| Minutes of Discussion (3)]

MINUTES OF DISCUSSION
- ON
THE BASIC DESIGN SURVEY WORKS FOR DETAILED DESIGN DRAWING OF
THE SEWERAGE CONSTRUCTION & REHABILITATION PROJECT FOR DHAKA WASA
: , IN
THE PEOPLE'S REPUBLIC OF BANGLADESH

In response to the request made by the Government of the People's
Republiec of Bangladesh for the Sewerage Construction ang
Rehabilitation Project therinafter referred to as the Project’s
the Government of Japan has sent, through the Japan International
Cooperation Agency thereinafter referred to as 'JICA’' which is an
official agency implementing the technical cooperation of the
Government of Japan, the team headed by Mr. Shinji Omori, to
conduct the survey for 28 days from September 3 to 30, 1987,

The team carreid out a field survey, held a series of discussions
and exchanged views with the authorities concerned of the
Government of the People’s Republic of Bangladesh.

Both parties have agreed . to recommend to their respective
-Governments and = the Authorities concerned to examine the
attachment herewith towards the realization of the project,

Dhaka, September 30, 1987

. L
KenJji Hori

Brig. Chowdhury Khalequzzaman

Project Manager and . {Retd.)
Sewerage facilities Planning Chairman

Bagic Design Survey Team Dhaeka Water Supply and

Japan International Co- Sewerage Authority,

operation Agency.



Te

2e

(2)

ATTAGHMENT

B e et s s

.Gollected Daﬁaw
(1)

The -existing latest long-term development slon on water
supply and Sewerage syetems in Dhaka is ¢:teiled in the
Feagibility Report datéd'ﬁpril 24, 1931 »rerored by RMP
and J,M, Montogomery.

The unit of quantity of water which is heln: used in the
geveral datas, including the éapacity of pumpg marked on
the same is %o be understood as IMGD o igpm, if.e.
imperial gallon.-;;g‘

- Therefore, the‘"US.gpm"'ihdicntod in ¥isve 5-4, page 5~

23, out of the- said Toasibillty Report should be read

7inte "igpm",

The. preferenti&l facllit;ea o be addresqud to the basic
design atudy are a8 follows.

(1)

(2)

(3)

Pumps and other accessories of the 1ift stotions and
Central pumping station,

‘The detail of the facilities to bc covored is shown in

Reconstruction of bhe sump-wells ircludirg bar sgcreens

‘and inlet sewer at the new Narinda P.S.

Replacenent of the scver pipe line (Dischﬁrging gide)
 leading to the 1ift puap at the Hararitar T.8,
- The sewer should be pfov}ded with a pregs:rc pipe line
inorder to enable the sewage to flow by nnatural force

to the next lift st-tion.

The existing sewer for the same distarce renloced into
pregsure pipe line should be used for sovpc collection

'pipe line cmvaring}ﬂvyaribag L.o&. Industrlal Veat Water,

£ 4

however is not'r_quirede

£
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(4) Inprovenents on the existing Fogle STP

(a)

(D)

(e)

(a)

Cage~1 that is the tre-trurnt procesé of DST and
expansion of the existi:; ponds out of the com;
paring alternative lcis wiich are shown in Anrex
2, 19 to be selected 23 tic feasibility treatment
method for Pagla ST: :ccinse of the most low
operation and mairntc:e.ce cost. The stabilization
ponds should be limited i.side WASA land for the

bagic design studye

Total sewge treatment carncity of Pngla (Pegle
STI') ig tv be provided with ¢ =oximately 40

3D (183.000 M3/day) based oi. the grant request
fron the Bangladesh gide,

The capacity of Pagla 3TI to be conatructed by

this bosic design study, however, sghould be

‘plonned based on the stud; of the conveyance

capucity of the‘existing trurk scwer pipe line
between junctions of geweres cowming from Narinda
and Swaminbag, and Pagli without any another
additional pressure to boe riven to the exlating
54" brick sewer line, l.ce &pproximately 25 TMGD

(120,0002 /day ).

The capgeity of major frcilities in terms of
“the total planning and this basic design study

should be provided as followg:= & —
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DEYIGN CONDITION

TOTAL PLANTTNG

BASIC DESIGH

ESISTING

NEW NARINDA P.S.
(Total pump cap.)

hr max.
183.000 m3/D

SWAMINBAG L.S.
(Total pump cap.)

‘hr max.
49,000 m3/D

hr max
232,000 m3/D

SEWER LLINE
(54"Brick Sewer)
PAGTA S.T.P. day mex.
183,000 m3/D
PAGLA OUT FALL day max
183,000 m3/b

2-13

hr max.
183.000 m3/D

hr MaX.
49.000 m3/D

hr. mux
120.000 m3/D

day muax.
120.0UU m3/D

day max.

183.000 m3/L

C

hr max |
183.000 m3/I

hr max
49,000 m3/D

hr max
120,000 m3/D

day max.
37.000 m3/D

day max.
183.000 m3/D
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{5)

(6)

vy Ve L I -i..,.]-

Construction of the discharge piping of treated water from
the Pagla STP to Burhi Ganga River.

a) The discharge pipe should be limited till the existing
gatemanhole which is lovated inside the road or bank of
the river, which means Lhal the cxisting pipe crossing
the road or bank of the river, . and Lhe last manhole
distributing treated water continue to funeiion.

b} The site to be used for installation of the pipe should
be provided by the Bangladesh side.

The cleaning equipment of sewer piping:

1) High preasure sewer clenner « 5 Nos. with gpare hoses
2) Vaéuume Sewage éleanihg truck x §5 Nos,

3) 4 ton capacity sludge 6&rrying pioelh-uy, - 5 Now.

4) Bucket machine x 5 Unils.

5) Pipe cleaning tool x 5 inils.

6) Sludged de-watering pump petrol/dicsce!l deiven alungQith
hose pipe x | Unit.

3. Tﬁb fblibhiﬁé HShoﬁ}H Béﬂinéerted_in_thu basic  design study

based

ori  the minutes of discussion of thu banic degsign  team

gigned on September 10, 1987

1)

2)

3)

-

About 75m of 42" dia m.8. discharge pirpine anfront of old
Narinda Sewage pump station needs be urgen! ly replaced,

About 150 metre length of 24" dia K.C.C. sewer betwaen
Asadgate and Tejgaon Sewage 1ift sLﬂLiuns‘ 1s in bad
condition and replacement of the sanme is urgently

necessary.

Aboubt 100m length of 24" dia R.C.C.  uter putwegn Gulshan
and Tejgaon lift station needs he replaced immediately,
RN



4) About 200m of 38" & 48" dia equivalent brick sewer from

Tejgaon to Swaminbag l1ift stations needs be rehabilitated
immediately. .

The item No, 2, 3 & 4 could not be shown to the
Consultants as the sewers in question are under water,

From among the above mentioned improvement plans, the feasible
plans to .be addressed to the basic design will be selected
taking into consideration to results of the study and
evaluation of urgencies and total project cost including
operation and maintenance cost. b

T



ANNEX 1

A»B>C 1 Priovrity for to be replaced or reconstructed,

Item {a) . (b) {e) {d) (e) {f (u) {h) ti)
Pump Vacume Sump Inlel tener- Trans- Pipe

wane pump pump Gate Screen Paancl acor lurmer and
ol L/S valves
savwabganj A | ~ - A A A - - A
1464 {8)
vz impur B - A A A A - - B
{1956} (V)
Medical Cal.C A A A A A - - c
(1968) (V)
flazaribag A - - A A A . A A
[1978) {3) '
New Market O A A A A A - A
11967) V) :
Jlagbazar B - - A BN AL - ~ B
114956 (8} ‘
8l L - A A \ 1 - %
{1936 (V) '
Asnd Gate € A A A A A weeond - A
t14978) (V)
lejgaon L A A A A CA | esentd A
{1977 (V)
sanhaboo A A A o A < wood A
LLaTh) {V1
swamlinbag O A N A A A - woand A
(1478) (Vi
Faridabad oA - - A A A - - A
{14968) (S)
Nl n.da A A A A A A - A A

ford)
Y29

Narinco good A A A A A oo A -

{ Neaw ) k/

SRR

w2
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Item {j) {k) h (l) (m) {n)

Delivery Delivery Repair Movable W.level
vame Tank Pipe of Stru- BSumer- indicntor
line cture sible
' pump
Tawibgan,) C C - A t A
Azimpur C ' C A A \
MYedical Call C A c ) A
Hazaribag A Ca A A A
New Market 7 C | C ¢ A 3\
Magbagar good good A A y
P&T : c_  c | A A \
Asad Gate €. C '_r g A A
Tejgaon .C ‘ ! . A A A
Basﬁabod - C c A A A
Swaminbag . c c B ¢ A A
Faridabad - c | A s G A
Narinda fdid)_'— - A ‘ A A
Narinda(new)‘ - - A A A
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Minutes of Discussion (4)

MINUTES OF DISCUSSION
' ON
- THE DRAFT FINAL REPORT OF THE BASIC DESIGN STUDY
ON
THE SEWERAGE CONSTRUCTION AND REHABILITATION PROJECT
FOR DHAKA CITY
IN

THE PEOPLE'S REPUBLIC OQF BANGLADESH

In response to the request of the Government of the People's Republic of Bangladesh,
" the Government of Japan decided to conduct a basic design study on the Sewerage
. Construction and Rehabilitation Project for Dhaka c¢ity and entrusted the study

to the Japan International Cooperation Agency (JICA). JICA sent to Bangladesh
' the study team from September 3 to 30 , 1987.

As a result of the study, JICA prepared a Draft Final Report on the Study and
dispatched a mission, headed by Mr. Yasuo Nishiguchi, Deputy Director, Sewerage
Planning Division, Sewerage and Purification Department, Ministry of Construction,
to explain and discuss it from January 6 to 16, 1988.

Both parties had a series of discussions on the Report and have agreed to recommend

to their respective Governments that the major points of understanding reached

between them, attached herewith, should be examined towards the realization of the
Project.

Dhaka, March 21 ,1888

1

NORIO MATSUZ

BRIG. CHOWDHURY KHALEQUZZAMAN (Retd)

Resident Representative Chairman
Japan International Cdoperation Dhaka Water Supply and
Agency Sewerage Authority
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ATTACHMENT ONE

Major points of understanding are as follows:

ll

The Baﬁgladesh side agreed in principle to the basic design proposed
in the draft final report to be incorpeorated in the basic. design study

repaort.

Ten {(10) copies of final reports in English for basic design on the
project will be submitted to the Government of the People's Republic
of Bangladesh in March, 1988.

The Bangladesh side has understood the system of Japan's Grant Aid
Programme and confirmed the arrangements to be taken by the Government
of the Poeple's Republic of Bangladesh for the realization of the project

as agreed upon in the " Minutes of Discussion " dated September 10,1987,

The site to be used temporarily by the construction contractors for
construction of the facilities shown below should be provided by

Bangladesh side.

(1) The site for installation of the out fall pipe from Pagla
S.T.P. to the end gate manhole located at inside the river
bank.

(2) The site for installation of trunk sewer for new Narinda

pumping station and other places also.

L.



ATTACHMENT TWO

Eight (8) fixed generators ( S50 KVA } and two (2) movable generators
{ 50 KVA } will be provided in the project for standby use in case

of power failure.

For flow measuring, two (2) to three (3) ultrasonic flowmeters will

be provided in the project.

One (1) standby submersible pump each for Hazaribag, Nawahaganj,

Faridabad and 0ld Narinda pumpihg stations of which pumps are to

be replaced in the project, will be provided.

As for other pumping stations, it is considered there is a standby

pump already installed in each station,.

Spare parts consumed for two {2) to five (58) years for the supplied

equipment, pumps, machineries etc. will be provided in the project.

An administrative building in Pagla S.T.P. will be two (2) storied

instead of one (1) astoried.

To keep provision for overcoming the difference 6' of level between

sump well and inlet manhole in the New Market L.S. should be included.

Discharge pipe of Faridabad Station will be replaced only between

the Station and Haricharan Roy Road, and Katherpool syphon.

Two (2) 375 KVA diesel generators for Pagla S.T.P. as backup in case

of a power failure, have already been included in the project.

A

pp——r
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(Appendix-3)

Comparison of Operation and Maintenance Cost
(120,000 m’/Day)
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(Appendix-4)

Evaluation of Trunk Sewer Capacity
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(1) Between the junction manhole and
Pagla Sewage Treatment Plant

a) . Uniform flow calculation {in the case of
pipe grade being equal to energy grade)

7678

Pipe bore = equivalent to 54" {1.37 m) - brick arch pipe

Slope I = 0.00045
(according to Montgomery Report}

Area A = 2

0.991" x 7™ x 1/2
+ 0.9971 x 2 x 0.076
+ 0,997 x 2 x 0.076 x 1/2

1.77 m?

[}

Wetted perimeter P = 0.991 x 2 x T x 1/2 + 0.076 X 2 + 2 X
0.991% + 0.076°
=5.25 m

it

Coefficient of roughness n = 0.015 (brick arch pipe)

1t

Hydraulic mean depth = A/P = 1.77/5.25 = 0.337 R%/S = 0.484 m

I = 0.00045 S1V/2 2 g.0212
A T 57%73 x 0,484 x 0.0272 = 0.684 m/sec
Q= 1.77 x 0.686 = 1.21 m/sec = 104,602 m°/sec



T0P OF MANHOLE +5.74m
DEPTI -+7.73m  INVERT —1,99m
; 0P OF MANHOLE ++6.93m
JUNCTION M.H. )¢ DEPTII m  INVERY m
+ ' T0P_OF MANHOLE m
< DEPTIl +4.30m  INVERT +2.45m

SEMR T

TOP OF MANIOLE +5.60m
DEPTl +4.94m  INVERT +1.66m
TOP OF MANHOLE +6.57m
DEPTIl +5,10m INVERT +1.47m

'70P OF MAMIOLE +6,49m

bk
], |

I, DEPTH +4,25m THVERT +2.24m

< ‘\ TOP OF MANHOLE -+6.61m
R /ﬁpm +4.75m  INVERT +1.86m

y
%“s’ / T0P OF MANIOLE -+B.53m
. BEPTH +5.39m INVERT +1.1dm

TOP _OF MANIIOLE +6.d48m

pEPRIL +5,70m  INVERT +0.79m
TOP O MANNOLE 4-6.53m

DoPTH +5.84m  INVERT +0.69m

TOP_Of MANIOLE +6,50m

DEPTH - m  INVERT m
TOP_OF MANNOLE -+6.49m

DEPTH m IRVERT m
TOP OFF MANHOLE m

PEPTIL m INVERT +0.76m

Notos : These data are based on the survey results,

Fig., A4-1 Trunk Sewer Survey To PaGLA S,T.P.




b) Investigation with pressure pipes

Sewer arrangement between the junction manhole and Pagla is as

shown in Figure A4-1, Calculation is based on the following
assumptions: '

Water-Jevel at junction manhole: 0.5 m lower than ground level
(+5.235 m)

Operating water-level of sewage: Top of the existing 54" brick arch
treatment plant pipe (+1.905 m)

+ 5,735 e~
0.57 } o+5. 235

/ NARINDA PS.
o jck  Avch _
®? - 54" EQV Brick \ SWAMINBAG L.S.

1K

H=3.330m

5158™

As mentioned before A = 1.77 m%, P = 6.25 m, n = 0.015 &
R = 0.337.

(R2/3 = 0.484)

_3.330 _ /2
I = ¢5%g = 0.000646 (I = 0.0254)
L) )
V = 5g75 X 0.484 x 0.0254 = 0.820 m/ sec
Q:

1.77 x 0.820 = 1.45 m3/sec = 125,280 m3/day = 120,000 m3/day
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(i)

The carry1ng capacity to Pagla Sewage Treatment Plant, therefore,
is reasonably considered to be 120,000 m /day, and from the
viewpoint of reducing initial investment, it is appropriate to
design the current improvement plan on the basis of this capacity.

Water level at the junction manhole when the trunk sewer capacity

between the junction manhole and Pagla plant is assumed to be
120,000 m /day

P (%~§2 X 0.018%
A3 (0.484)%

% 5.158 = 3.055 m

Water Jevel at junction manhole = 1.905 + 3.055 = 4,960 m

The sectional view of the above result (in the case of Q = 120,000
3/day) is shown in Flgure 4. . Pressure on the 54" eqv. brick-

arch pipe is about 2.0 t/me at pipe top and about 3.0 t/m2 at
pipe bottom. '

Between Narinda Pump Station
and junction manhole

This piping is designed for pressure pipes. Detail is unknown because
as-built drawings is unavailable,

Pipe bore = equivalent to 36" (0.914 m) - brick arch pipe

0.686% x T X 1/2

+ 0.686 x 2 x (0.152 x 1/2)
+ 0.6862 x 2 + 0.076%
= 0.896 m°

= 0,686 x 2x x 1/2+0,1562x2x 1/2+2x J6;6862 + 0.076°

= 3.69m

0.015

4-6



Assuming that the ground Tevel at Narinda statfon is +6.15 m, the

distance to junction manhole 500 m and the wéter leve) at junction
manhole +4.960 m, then:

[ - 16.15 ~ 4.96)
0

5 = 0.00238 (1'% = 0.0488)

= A _0.8% _ 2/3
R = P~ 3.6 - 0.243 m (R'. = 0.389)

V= 57%75 X 0.389 x 0.0488 = 1.27 m/sec

Q=AV =0.8% x 1.27 = 1.14 m/sec = 98,000 m3/day

(i11) Trunk sewer capacity at Swaminbag Lifting
Pump Station discharge side

Pipe bore = equivalent to 48" (1.22 m) - brick arch pipe

A = 0.801° x ™ x 1/2
+ 0.807T x 2 x (0.152 x 1/2)
+ 0.801 x 2 x 0.076 x 1/2
1.19 mé

Hi

P=0,80T x 2x7mx 1/2
+ 0,152 + 2 x 1/2
+ 2 xv¥0.801% + 0.076°

= 4,28 m
n = 0.015

J 9 2/3
R = 1.9 = 0.202 (R

= (0.345)

N

575 X 0.345 x 0.0766 = 1.76 m/sec

£
H

AV = 1.19 x 1.76 = 2.09 m3/sec = 180,956 mS/day



(iv) Trunk sewer capacity at Bashaboo L1ft1ng
Pump Station discharge side

Pipe bore = equivalent to 48" (1.22 m} - brick arch pipe, A = 1.19 m?
The piping is designed as pressure pipes with no grade.
Conditions to obtain energy grade:

Upstream side, ground level at

Bashaboo Station: ~3.50 m = +5.237 m

Top of inflow pipe at Swaminbag Station = +2.200 m
_ 5,237 - 2,200 _ 172

I 2,710 = 0,00111 I 0.0333

R = 0,278 (R%/3 - 0.426)

V = =575 X 0.426 x 0.0333 = 0.946 m/sec

Q=AV =1.19 x 0.826 = 0.983 m°/sec = 84,900 m/day

(v)  Trunk sewer capacity at Tejgaon Lifting
Pump Station discharge side

Pipe bore = equivalent to 36" (0.914 m) ~ brick arch pipe

I = 0.00048 (1"2 - 0.0219)
A=0.806nC, P=3.69m n=0.015
R = 0.243 m (R2/3 = 0.389)

Ve 315 X 0.389 x 0.0219 = 0.568 m/sec

0.896 X 0.568 = 0.509 m°/sec = 43.978 n°/day
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{vi)

{vii)

Trunk sewer capacity at Asad Gate
Lifting Pump Station discharge side

Pipe bore = 18" = 0.457 m

0.016 (172 = 0.04)

I =

A= 0.457% x 1 x 1/4 = 0.164 n°
P=0.457 xm=1.44m

n = 0.013

A 0164 2/3 _
R - P = ].44 = 0-]14 m (R = 0-235)

¥ = ﬁT%T? X 0.236 x 0.04 = 0,723 m/sec
Q= 0.164 x 0.723 = 0.119 m°/sec = 10,282 m°/day

Trunk sewer capacity at P&T Lifting
Pump Station discharge side

Pipe bore = equivalent to 36" (0.914 m) - brick arch pipe

0.0026 (12 = 0.0510)

I.—:

A=0.89 m, P =3.69m, n=0.015

R=0.243m (R?3 = 0.389)

v - 0_515 x 0.389 x 0.051 = 1.32 w/sec

Q = 0.896 x 1.32 = 1.18 m>/sec = 101,952 m°/day
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(viii)

(ix)

Trunk sewer capacity at Mogh Bazar
Lifting Pump Station discharge side

Pipe bore = 24" = 0,610 m

Grade will be determined based on the result of survey.

1=0.0085 (172 = 0.0925)
A= 0.610% x T x 1/4 = 0.292 n?
P=0.610x=1.92m

n = 0,013

- A 0,292 _ 2/3 _
R = P - '] 92 = 0-152 (R = 0.285)

V = ﬁT%T? x 0.285 x 0.0925 = 2,03 m/sec

Fan
H]

0.292 x 2.03 = 0.593 m/sec = 51,235 no/day

Trunk sewer capacity at New Market
Lifting Pump Station discharge side

The pipe bore at the discharge side, noted as 18", 24" or 36"

depending on the documents, could not be defined because manholes
could not be opened at the time of survey.

The inflow capacity here is assumed to be similar to the capacity of
discharge pipe; namely, based on the as-built drawing it is assumed
to be the same as the capacity of the discharge pipe at Hazaribag
Lifting Station.

Q = 0.213 m3/sec {Calculation is given later.)}



(x)  Trunk sewer capacity at Hazaribag Lifting
Pump Stations discharge side

Pipe bore = 24" = 0.610 m

1=0.0011  (1%2 = 0,0332)

A=0.152m, P=1.92m, n = 0.013

R=0.152m (R = 0.285)

V= gp73 X 0.285 x 0.0332 = 0.728 /sec

Q = 0.292 x 0.728 = 0.213 m°/sec = 18,403 m°/day

(xi) Trunk sewer capacity at Medical College
Lifting Pump Station discharge side

Pipe bore = 12" = 0,306 m

As for grade, the as-built drawing or any other information was
unavailable, and on-site survey was impossible since the manhole on
discharge side was a non-opening type; it is assumed, therefore, to be
similar to that obtained from the result of survey of inflow piping.

0.0807 (172 = 0,284

I:

A=0.0731 m%, P = 0.958 m, n=0.013

R = 0.0763  (R%/3 = 0.180)

v = ﬁ"%Ti x 0.180 x 0.284 = 3.93 m/sec

Q = 0.0731 x 3.93 = 0.287 m/sec = 24,797 m°/day
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(xii}  Trunk sewer capacity at Azimpur Lifting
Pump Station discharge side

Pipe bore = 12" = 0,305 m

Grade will determined based on the result of survey.

I = 0,0042 (1172 - 0.0648)

A=0.0731 n, P = 0.958m, n = 0.013

R =0,0763m (R/3 = 0.180)

V= 57%75 X 0.180 x 0.0648 = 0.897 m/sec

q = 0.0731 x 0.897 = 0.0656 m°/sec = 5,668 m°/day

(xii1) Trunk sewer capacity at Nawabganj Lifting
Pump Station discharge side

Pipe bore = 12" = 0.305 m

Grade will be determined based on the result of surveying.

I = 0.0127 (112 < 0.113)

A= 0.0731 w2, P =0.958 m, n = 0.0]3
R =0.0763  (R¥3 = 0.180)

¥ = 5T%T§ X 0.180 x 0.113 = 1.56 m/sec

Q = 0.0731 x 1.56 = 0.0991 m°/sec = 8,562 m°/day

(xiv)  Trunk sewer capacity at Faridabad Lifting
Pump Station discharge side

Though various data indicate different values for pipe bore, it is
assumed to be 12" = 0,305 m,.
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Grade will be determined based on the result of survey.

I = 0.010] (1'/2 = 0.100)
A= 0.0731 m, P = 0.958 m, n = 0.013
R =0.0763m (R%3 = 0.180)

V= 57%73 x 0.180 x 0.100 = 1.38 m/sec

0.0731 x 1.38 = 0.101 m>/sec = 8,726 m>/day

o
1

The above calculation is generally based on full pipe flow (that is,
energy grade line approximately coincides with hydraulic grade line).
If a Tifting pump station at downstream stops operation for a long
time, or if the pump well at the said station is at a high operation
water-Tevel, the carrying capacity of trunk sewer is expressed so
that the sewer capacity will fall below the above calculation.
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(Appendix-5)

Result of Measurement of Pump Discharge
at Lifting Pump Station
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~Result of Measurement of Pump Discharge

Pump discharge was measured by ultrasonic sensors attached to the existing
piping. The number of pumps measured in the present study was limited due
to the following reasons: The trunk sewer to Pagla Sewage Treatment Plant
was broken at the time of survey; The pump at the Tifting pump station
belonging to the plant could not be started due to floods;lThe piping had no
space to attach sensors at a number of pump stations. Measured values were
Jarger than the designed Tifting capacity in TableA5-1,This is because the
water level of some pumps were high due to the shut down of the pumps for a
long time, and these pumps could not achieve the designed 1ift.



Table AS-1:

Result of Measurement of Pump Discharge

Design capacity

FaE;L;ty ofsgﬁmp Measurgd value Remarks
—n—s— m"/m
(m°/m°)
No.b
2,500 18,355 Only No.5 running
(17.37) '87.9.13
Narinda No.b
Pump 2,500 18.165 Both No.5, No.6
Statijon . running '87.9.13
No.b
1,000 9.320 Only No.6 running
(4.55) 187.9.13
Swaminbag No.2
Lifting Pump 1,500 8.509 Oniy No.2 running
Station . 136.825 '87.9.19
0.
Medical 500 3.096 Dia. of delivery pipe-6"
College (2.27] '87.9.19
Lifting Pump | No.2
Station 500 2.042 Dia. of delivery pipe-4"
(2.27) '87.9.19
P&T No. 1
Lifting Pump 1,500 7.012 Only No.T running
Station (6.82) *87.9.12







(Appendix-6)

Result of Water Examination



Table A6-1 Anaerobic Ponds EffTuent Qua]jties3)

Location pH Tem?EE?ture ;%EE;Ey (gge?) Colour (mgii) Date

Siightly ) 1985
e[ T S
ﬁ;’goin L - = S?gﬁtgw M1 | Mar. 3/1985
Egéogn e - o - E}'gt‘t 39 | Mar. 3/1985
ng}ogn 7.2 27.5 5.0 |76.5 | o180




Table A6-2 BODy at 20°C for Pagla Sewerage Treatment
Plant and Burhiganga River

Upstream Downstrean
Period Influent Effluent of discharge point at
Burhiganga Riveyr
- (Direct downstream)
In Tast wet season 250 86 2.8 19.0
(1986.10.7)
In Tast dry season 210 76 2.2 17.0
{1986.12.2)







(Appendix-7)

Calculation of Head Loss beltween
Hazaribag Lifting Pump Station and
New Market Lifting Pump Station
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Calculation of head loss between Hazaribag Lifting Pump Station and New
~ Market Lifting Pump Station.

A 380 E‘F 900 T 500 5" 950 £

__gm) _g4ym g?.samh

AN

\ .
N

W ! “6 \-. ®
5 _d-—‘_-'_-_-.——
®) 4= — |HAZARIBAG
X L.S.

B - — 7 \
LS ————-—T\""/' \\ 2 \\

e . = pump capa.
Qq hr max = 6000™/Dx1 6  Qphr max = 4500M/Dx 1.6 = |3, 64M7min.
= 0.1 Msec = 0,0833 MYsec = 0227 sec
aoom'_i 550M j 700™
E—— : . ]

Frictijon loss in 'a' section:

L = 200 m, 24" dia. = 610 mm, Q = Q)+ Q, + Qy = 0.42] mo/sec
A=0.292m, P=1.92m R=0.152m n=0.013, V= 0.421/0.292 = 1.44 m/sec

Manning's formula:

- 2 2 2 2
_¥h.n _ 1.44° x 0,013 - 2.07 x 0.000169 . ,40 = 0.862 m
ht = v 1 A3 200 0.0877 X



Friction Toss in 'b' section:

-
"

550 m, 24" dia. = 610 mm, Q = Q) + Q, = 0.310 me/sec,
0.292 m%, P =1.92m R =0.,152m n = 0.013 V = 0.310/0.292 = 1.06 m/sec

-
il

Manning's formula:

2
_ 1.06° x 0.000169 .

Friction loss in 'c' section:

il

1,700 m, 24" dia. = 610 mm, Q = Q; = 0.227 m/sec, A = 0.292 m2
1,92 m, R = 0.152 m, n = 0.013, V = 0.227/0.292 = 0.777 m/sec

-
h

Manning's formula:

2
of = Q.777% x 0,000169

3081 x 1,700 = 2,139 m

When the operating water level at New Market Lifting Pump Station is assumed
1T m Tower than the machine room floor level (+5.540):

Operating water level (A point) = +5.540 - 1.000 = +4.540 m
B point = 14,540 + 0.862 + 1.288 x 20800 = 4 5,75
C point = +4,540 + 0.862 + 1.288 + 2.139
900+350-550-200 _
T.700 = +7.32 m
O point = 44,540 + 0.862 + 1.288 + 2.139

X 500+900+350-550-200

It is clear from the drawing that the water level at C point is slightly Tower
than the ground level and clearly above the ground level at D point,



From this fact, it is recoomended as an emergency measure as requested by
Dhaka WASA that the water main at 1,500 m section from Hazaribag Lifting Pump
Station should be replaced by pressure pipes and the existing pipes in this
section should be connected to the inflow piping of Hazaribag Station to
prevent possible pipe breakage on the route. Along with such modifications,
the current Tifting method by intermittent operations at downstream lifting
pump station {New Market in this case; the same for the other stations) should
be switched to continuous operations with a lowered water Jevel at pump
wells. The administrator should duly recognize the fact that, without such
improvements, the effective use of sewer capacity can not be anticipated, let
alone prevention of overflow from manholes.
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